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difficulties was the Pact thet one of the invor wontons glued Ho the
Primary mirror aud used for the gravilty-baloncad z nafon f the wircow.

was found to have separatsid i'vom the guarcz blank;
original glue hod detericratied and thal all the huiions uged in tension had

to be reglued. The refvigeration mechanisn (needs’ a pre-cocl the

mirror to gtratospheric Lempsratures vrior o lawich) yeguired mora 2d Jugte

wenes and besting than hnd hoen expecisd
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even dwring the exirsmely hot days of the Standby ond £1igat period.

In the prepavation of the entire balloon sysien no gserious difficuliiesn

vere encountered by the Stratoscope Group of the Vitro Laboratories.

2. Scientific Flight Ho. &

The Pinal pre-lewmch test of the extire instrument, as well as the
siart of the refrigerstion period wers accomplished on schedule and the

.

sround station caravan moved to CQatesvillie ; Texes oa July 9 for the ssanéby

-

period; frum there the growd station could be moved sn 8€tuUp on & praw~
gelectad lonesome RIXL (2bous 150 miles weat of The launch base) on about
four hours notice.

Cn the very first readivess day, July 10th, the weather wvas favorable
and the lsunch opsvations were set into action. Everything went smoothiy
uﬁtil the end of the inflation paried when it wos foumd thet the NECEsEsYry

gross 1if¢ could not be resched. The reason for this Tailure was 8001

conjunction

é,.

discoverad: a fixture atiached $o the top balleon ond used

with the doughnut hendling lines had becoms wrapred ir some of the loovse

folds of the balloon gnd then had torm a rip ingo the balloon material, thus
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causing & severe halivm legk thsi

the launch hsd %c be called off for that day.
The spers top balloon wes intezroied into the Lalleocon 2
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time and the fixtures, one of which had caused the infiguion Jailure

replaced by safer ones. Everything was flight rexdy zuain for July 3.
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danger of sudden thunder storws. This diffieulty, charaeterisctic fox ballomn
gunches in the lote efverucon durivg &
well forescen and elaborste preparations had been made in advance. Specisl
anglyses specifically dlrectad towards this problem end steadily exzecuted by

the U.S. Weather Bureau Metsorologists stationed at the Balloon Base, a

regular daily sequence of tzlephone conversaitions with the U.S. Weather Zurezu
Center at Kensas City, special radio sonde/runs corried out by the KCAR base
crev, and last bubt not lesst the persistent use of ihe local HCAR westher radsr,
all helped substantially to overcoming this problem. Nevertheless, it was a
meost harressing one. Atiempts to forecase the thindsrstorm probeability for a
given afternoon &s early as the evening bzfore turned cub impreetical and even
the forecast during the early moraing of ths very day vere still normally, by
the nature of the problem, seriocusly uncertain. In consequence, practically
esch day all launch preparstions had to be carried through until nearly 2:00 p.m-
vhen essentially the finel go or no-go &scisicon had to be made. Only ean extra
conservative attitude in the decisiocn making proceiure resuited in the
Portunate clrcumetence that no damage was encountzred from being caugnt in a
sudden thunderstorm.

Cn the afternocn of July 15 1t wvas discovered tha' a minute leak in th

refrigereted chamher surrownding hs primaxy mirror held permitted (in spite

of a stesdily mainteined slight supsrpressure in She chomber) vwater condensation
tc penetrate into the chamber and form by end by some ice on the fleld lens at

.

the F20 Focal plane ccntained within the chamber. In consequence; the fiight



hed to be called off Tor the next day (luckily the wes’hoc was nob good either;,
the vhole primary mirror charber had to be uvarmed up, and de-mumidified, the
leak sealed, and the refrigeration re-started. The instrument was azain Tlight-
ready for July 17. Then followed six more days in which vinds or thunderstomm
danger prevented a laumching. On July 22nd afier the launch had bheen definitely
called off Tor that date at 1:30 p.m., the ground volon returned from Gates-
ville to the Ballcon Base and a test of the telescope, which by now hizd stood
by for tvc wezks since the last pre~launch test, vwas carried throvgh. CThe
entire insirument to the degree that 1% could be vtested without dlsrnzaging

the refrigeration system and 1if{ing the telescepe from the launch vealele,
behaved perfectly. Thke ground stzbion returned to Gatesville that eveaning.

On the next day, July 23, the weather behaved uncertain all daring the
morning (while, like on all the preceding days, the prelimirary launch operatiomms
were carried out), but cleared uwp just in time for the critical go decision.
This time 21l the inflation snd lsunch operations went entirely smoothly.

Orly the disengegement of the refrigeration system from the telescope, incluling
the starting of the flow of cecld aceione throvgh one of the cooling colls
within the mirror cell, was somewhabl hectic; this cperation was carried oub
here Por the first time under actual flight conditioms.

A% the Ground Station the balloon wmms acquired through the verdious radico
l:nke soon after lavnch and the different elecitrenic systems were twned on
it sequence sccording to plen. Vhile the balloon was reaching altitude the
avtomatic unlatching sequence was initiated. The telemetry signals indicated
proper function of each step of the sequence until the very end when 1t becane
cizar that the last step, the opening of the uvpper latch, hed nmalfuncticned.

hsre followed five misersble hours in which the entire Ground Station crew

surained gll thelr talents towards overcoming this failure. A large nurber of




cf direct and ewmergency conms

upper latch and thus lesviang i
Nothing worked. However, a fairly comlete picture of the electrenic siate
of the instrument and even e parsisl picture of the mechenical state ¢f the
instrument with regard to the failure was cobtained. The last hours of the
night were devoted to testin g alil the other subesystemns, not involved in the
cng specific failure, to the degree tthat they couid be tested in ihe lsltoned
poeition; not a single other malfunction was wmecversad.

By sunrise the control over the belloon system was retvurned to the
Vitro Balloon Control Group, who imsediately initiated the descent. A
wifunction of a micro siritch essential for the raclosing of the helium
valve made it lmpossible to keep the descant rate of the balloon wilthin
the tolereble limits and it vas necessary after some time o separate the
pirachutes from the balloon gystem end letiing the telscope descend on the
Prrachutes. Apparently the cepavation of the parachutes from She ballcen
orcurred in unusually unfavoreble circumstances ceusing high transi © Torees.
C:e of the conseguences of this circumstance was that one of the wwo parachii.es
¥:8 somevhat damsged and asccordingly the telescope descend speed vas sorewhoy
h zher than it should have been leading, to the best of our analysis, %o a
siigh - oon-
s=guence of this abrupt event was that the ballocn cuniroi ingtrumer DOX
tore free Prom the balloom which made it lmpossiltle to glve the balloon
dlstroct command. Luckily the balloon descended by itself before nightfell.
Te recovery of the telesccpa which landed in an open prairie field presentsd

n> difficulties znd it was shipped directly back to the Perkin-Elmer Plant.



3. Post Flight Apolysis

The search for the concrete cguse of the mlatehing failure was begun
right at the landing site by deteiled inspections and hotographs, &nd then
continued at the Perkin-Flmer Plant as soon a8 the instrmumesnt arrived thore.
This highly successful technicsl detective work of the Perkin-Elmer crey led
to the convincing conclusicn that the basic failure hed not ocourred in the
latch itself but rather in the ascent cooling systen (showm here for the Pirst
time}. Clear evidence was found that & substanitial cmount of the nocetone, all
of which was supposed to run ocut of its container through the primary cell
cooling coll during the £irs$ hour of the ascent, had not done so (preswmsbly
by an icing up of the outlet valve) s but vas still in its originsl container
on landing; clear traces of splashes of acetone caused by the landing impact
were found on the upper portion of the telescope tube. The presence of this
acetone all during the flight caused such a heavy unbalance of the teleegcope
that the upper latch, by design, could not open.

Thereafter detailed design plans were developed to overcame the wWearness
that had led to the unlatching failuve, but also o increzse the reliability
of the number of subsystems of Stratscscope II, particularly in the mechanical
area, in the spirit of using the occurrence of the specific, though single
fallure during the last flight as on impetus to iccrease $he overall
rellabllity of the instrument. © the ceme time plans were developed for
scme slight modifications in the balloon inflation instrumentation to decrsase
tke probability of the occurrence of an inflation failure such as had happenad
on July 10. Similarly the design of & new independen’ balloon destruct
mechanism was being planned.

All these plans were presented to the sponsors in Washington on Septerber 1,

and this presentation was written up in the form of a detalled siatus report of

tke project, dated October T, and distributed to the sponsoreg soon thereafter.
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By the end of this repcrd period the repsirs and improvements of

Stratoscope II are well unicrway aund it appears likely that the imsbtrument

can be shipped to the Balloca Base in Palestine by mid

flight in mid-fipril prcoabls,

I, Secientific Research

'Dr. Jason Auman's research on the opacity of vater vapor at temperatur:s
and pressures relevant for the red gilani stars observed with Stratoscope II
in the infrared on the second flight has reached the state in which he can
give definite opacity curves as & function of wavelengiths For most of the
wavelength range relevant for these stars. The resulis ave unexpcecied in tie
sense that for these ccol stars the water vepor opacity appears to b sven Lore
dominating than bad been guessed after the deep zand broad weter vapor taads
had been found in the infrer=d spectra obiained in the second flight. AL tre
temperatures of the atmospheres of the cool red gient stars the wings of th. uater
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vapar bands spread so far that even in the wavelengih regioms belween the maoin
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parts of the bands the wvater vapor opaclity appears %o domingte gll other opceity
sources. The ccmplebtion of the determination of these opacities which involves
the analysis of over two million lines (by an elecir omputer) will stiil
take at least three months. After this specific research phasge is finighed it
is plenned to use the ney coseities Tfor the consitruction of thooretical meodel
stellar atmospheres wvhich then cen be alrvectly cumpared with the Strotcseoes

infrered results.

Dr. R, Wattson cf the Foinceton Stratoscope

B. Hapke of Cornell Unlversity, has measured the infrared albedo of sands
produced by grinding up certain rocks plaousible to constitute the surface of

the moon. Prior to the measurements these sands were irrvadisted by fast
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protons imitating the radistion suffered by the surface of the moon. Similar
measurements in the visusl vwavelangth range by Dr. Hapke had indicated good
agreement with the visual measurements on the moon. The same type of satis.
factory egreement was found in this new investigation vhen the laboratory
results were compared with the lunar albedo in the infrared as messured during

the second flight of Stratcscope II.




